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sewage will be free to rise in them, since grease and other scum tends to fill up such a shaft with a solid plug. They are advantageous, however, if the sewage be confined within the siphon as it passes through the manhole, affording access or means of ridding the siphon of deposit, through a gated connection or similar device
Since an inverted siphon is subjected at all points of its cross-section to an inner pressure, the walls may be in tension, although the tension may be neutralized by external water pressure or by the pressure of earth. On account of these tensile stresses, inverted siphons usually are constructed of steel, iron, reinforced-concrete, or wood-stave pipe heavily banded, though vitrified pipe has sometimes been used successfully under a small head or if the pipe be encased in concrete.
The computation of the sizes of pipe for inverted siphons is made in the same way as that of sewers and water mains. The diameter depends upon the grade and the maximum quantity of water to be carried. The latter is affected, in the case of inverted siphons under rivers, by the presence or absence of a storm overflow before the inverted siphon is reached, and on the degree of dilution of the sewage before the overflow outlet comes into service The head or drop in the hydraulic gradient will equal the sum of the friction head, the head lost at bends and at changes in cross-section, and the loss in velocity head involved by the variations in velocity.
Practical experience has shown that where siphons are built of unduly large size they soon silt up to a point where the reduced section will increase the velocity of flow through it to a point sufficient to maintain the section. To overcome this difficulty, experience in this country has dictated the advantage of using several or multiple pipe lines, instead of one pipe for the siphon, arranged in such manner as to throw additional pipes progressively into action with increase in discharge of the sewage.
English authors have emphasized the importance of ventilating long inverted siphons, asserting that otherwise the flow may be interfered with by accumulations of air or gas, but American sewerage practice does not seem to have developed such difficulties.
Care must be taken that inverted siphons built on or under river beds have sufiicient weight to prevent their flotation.
As an illustration of the principles of design, a problem is given that was encountered in the authors' practice, involving the design of an inverted siphon of several pipes to replace an existing single-pipe siphon which had given trouble from sedimentation due to low velocities. The length of siphon was 440 ft. with an available fall of 3.2 ft. and a maximum depression of 9 ft below the hydraulic gradient The 30-in. concrete sewer feeding the siphon is on a slope of 0 0037 and has a maximum capacity of about 25 cu. ft per second. The minimum sewage